Abstract. The present paper examines the relationship between the students' personality, use of social media and their academic performance and engagement. In specific, the aim of this study is to examine the relationship of students' facebook (fb) use and personality characteristics using the Big Five Personality Test with (a) student engagement, (b) time spent preparing for class, (c) time spent in co-curricular activities and (d) academic performance. Results illustrate that fb time was significantly positively correlated to student engagement and time spent preparing for class. Finally, some of the facebook activities and the students' personality characteristics are significantly positively related and some others significantly negatively related to each one of the dependent variables of the study. The implications of the study both for instructors and the students are also discussed.
Introduction
The last few years, an important penetration of the Web 2.0 technologies in different aspects of the sociο-economic activities has been observed (Straus et al., 2014 , Orfanou, Tselios, & Katsanos, 2015 , Katsanos, Tselios, & Xenos, 2012 . Nowadays, social networks such as Facebook, and Twitter constitute a part of the citizens' daily life in the modern societies. According to Junco (2014a, p. 6) , social networks are considered as implementations, services and systems that let the user create and share data with other users. Social networks replaced to a great extent, message sending and phone calls. Digital devices are being used especially from youngsters for the use of the social networks which help them communicate with each other, in great speed and low cost.
By using hierarchical regression, it was found that using fb and texting while doing homework were negatively associated with overall college GPA. Engaging in Facebook use or texting while trying to complete schoolwork may impair students' capacity for cognitive processing and preclude deeper learning (Junco & Cotten, 2012) . Emailing, talking on their cell phones and instant messaging was not correlated with GPA (Junco & Cotten, 2012) . In conclusion, multitasking isn't an inherent burden on students' results but it depends on the type and the aim of ICT's usage, while doing schoolwork. (Junco & Cotten, 2012) . Junco and Cole-Avent (2008) examined the technologies which are used from students. Some of these are already been used (e.g. fb) or having the potentials to be used in researches for their utilization in the achievement of better students' results. In specific, the technologies which can be used for educational purposes are the followings: social media (such as fb, myspace), blogs, other pages that permit the user to create context (i.e. youtube, picasaweb), instant messages using fb and myspace, cell phones and virtual worlds (Junco & Cole-Avent, 2008 ).
In the study conducted by Junco (2014b) , a tool was used to record and examine what students really do when they are using the internet on their computer. He gathered data related to their actions by using a data logging tool in students' computer (Junco, 2014b) . The results show that students used fb frequently and that many of them used their computer to enhance their academic performance. Moreover, students used more the learning management system of their institution when classes were in session and watched fewer videos (Junco, 2014b) . Junco (2013) examines the frequency of fb use, comparing the time the users declared spending on fb with the time that they really spent. Toward this end, the participants installed on their computer an application, which tracked the time that they really spent on fb (Junco, 2014b) . After completing the investigation, the results showed that a high correlation exist between the time that users declared spending on fb and the time that they really spent (Junco, 2013) . However, it emerged that exists a remarkable difference between these two variables, since the students spend fewer time on fb than the time they reported.
The relationship between student engagement and fb use has been investigated in many research efforts. Student engagement is defined by Astin (1984, p. 518) as "the amount of physical and psychological energy that the student devotes to the academic experience". In a prominent study, Junco (2012a) addressed to a large sample (Ν= 2368) of students and examined the relationship between frequency of fb use (fbtime and fbcheck) and frequency of participating in fb activities with student engagement, time spent preparing for class and time spent in co-curricular activities.
Frequency of fb use was negatively correlated to engagement scale score. In addition, some of the fb activities such as playing games and checking up on friends were negatively correlated to engagement scale score and some others such as commenting, creating or RSVP (replay please) to events positively related (Junco, 2012a) . Furthermore, there was no relationship between the frequency of fb use and time spent preparing for class. On the contrary, a significant negative relationship between fb chat and time spent preparing for class emerged (Junco, 2012a) . Moreover, fb time was positively related to time spent participating in co-curricular activities in contrast to fb check which was not related. Some activities (commenting, creating or RSVP to events, viewing photos) had a positive relationship with time spent in co-curricular activities and some others (playing games, checking up on friends, posting photos) negative (Junco, 2012a) . Heiberger & Harper (2008) also examined the relationship between fb use and student engagement. They concluded that fb can be used to increase student engagement and also support first year university students in their transition from school reality to academic life. Yu, Tian, Vogel, and Kwok (2010) examined if the student engagement on fb is positively related to the growth of self-esteem, their satisfaction with university life and the pursuance of tasks in a proficiency level. In all three research questions, a positive correlation was established.
Ellison, Steinfield, and Lampe (2007) investigated the relationship between fb use and the formation and preservation of the social capital. Was proved that there is a strong relation between fb use and the three types of social capital (bridging, bonding, and maintained social capital), with the strongest relation to be the bridge of the social capital. Furthermore, they found that fb use interacts with measures of the phycology health, suggesting that is possible to offer bigger advantages for the users that present low self-confidence and satisfaction in life (Ellison, Steinfield, & Lampe, 2007) .
In another study by Bernstein, Bakshy, Burke, & Karrer (2013) , with the use of a survey and a largescale log data, the users' perceptions for their fb audience were examined. As an audience was used 222.000 fb users, and the study was realized over the course of one month. It was asked from the users to estimate the size of their audience on fb and then this was compared with their real one, which was measured from actual fb data, namely from the users' logged actions who participated in this study. In specific everything new that was posted from a friend on fb was recorded (e.g. personal status updates, pictures, links, check in). In this study, were used personal status updates and links that users update on their fb profiles but also likes and comments for each one of them (personal status updates and links) (Bernstein et al., 2013) . The research findings show that the fb users usually underestimate the size of their audience on their postings. They assumed that their audience is just 27% of the actual size. This happens because fb users estimate their audience according to the feedback they receive from their status updates (likes, comments) or the number of their friends (Bernstein et al., 2013) .
Lastly, Kirschner and Karpinski (2010) examine the relationship between fb use and their selfreported academic performance (college grade point average and the weekly hours spent on studying). The results show that fb users declare to have lower college grade point average and spend fewer hours on studying in comparison to the students who did not use fb (Kirschner & Karpinski, 2010) .
From the studies presented previously, it emerges that the research related to the effect of fb use on student performance, is still at its infancy. Therefore, more studies which examine fb use, students' characteristics and their performance are required. Towards this end, this paper attempts to extend the framework proposed by Junco (2012a) to examine relation between fb use and academic performance.
To further explore the issue, the students' personality characteristics using the Big Five Personality Test (Goldberg, 1999) and their relation to specific measures of academic activity (Kakaraki, Tselios, Katsanos, 2017) was also examined. This paper examines the relationship between the students' use of social media and personality with their performance and their integration in academic society. In specific, the aim of this study is to examine the relationship of facebook (fb) use and personality characteristics of the students, using the Big Five Personality Test (Goldberg, 1999) As mentioned previously, the framework of this study is based on Junco's (2012a) pioneering research. Therefore, the first three research questions are identical and formulated to examine their validity in a different educational environment. The next five research questions constitute an extension of the relative research, while investigating at the same time the relationship between frequency of fb use and academic performance and students' personality characteristics respectively.
The rest of the paper is organized as follows: Firstly, the research method is presented, followed by the presentation and the analysis of the results obtained. Subsequently, the obtained results are discussed and contrasted to the results reported by Junco (2012a) . The practical implications of the study are also discussed.
Methodology

Research method
The present study constitutes a case study and is categorized to the mixed research example (Cohen, Manion, & Morrison, 2013) . In a case study, the researcher pay attention on the characteristics of an individual unit. The goal of this observation is to examine deeply and analyze further these characteristics which constitute the life circle of a unit with the aim of establishing conclusions for the wider environment, in which the unit belongs (Cohen, Manion, & Morrison, 2013 , Hoinville & Jowell, 1978 .
Participants
The sample comprises students of the Department of Educational Sciences and Early Childhood Education of University of Patras, who attended the labs of three modules (Information and Communication Technology in Education, Introduction to Web Science, Design and Evaluation of Educational Software). This study fulfilled from 24/03/2016 to 27/05/2016. Overall, 204 students participated in the study, 198 women, 6 men, aged [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] SD=2.23) .
Materials
This study used a questionnaire in which students were asked to report demographic data (gender, age, year of study, high school grade point average, high school direction) and data related their academic performance (university grade point average, number of modules which haven't been completed successfully).
As far as the questions about student engagement are concerned, the first 21 questions were taken from Junco's (2012a) study. Questions 1-19 are obtained from the National Survey of Student Engagement (NSSE). Specifically, questions 1-14 were coded by using a four-point, positively anchored Likert scale, ranging from "Never" to "Very often." For these analyses, "Never" was coded as 1, "Sometimes" as 2, "Often" as 3, and "Very often" as 4. Questions 15-17 were presented as a seven-point, positively anchored Likert scale and were coded with responses 1 or 2 as "1," responses 3 or 4 as "2," responses 5 or 6 as "3," and response 7 as "4". Responses for question 18 were coded 1 for "Very little," 2 for "Some," 3 for "Quite a bit," and 4 for "Very much". Finally, responses for question 19 were coded 1 for "Poor," 2 for "Fair," 3 for "Good," and 4 for "Excellent".
The final score for the 19-item NSSE instrument is an aggregate engagement score, using the sum of the individual items. In the last two questions, which are related to student engagement, the students were asked to estimate the average amount of time they spent preparing for class (academic engagement) and engaging in co-curricular activities (co-curricular engagement) each week. Answers to these questions were converted to minutes for these analyses (Junco, 2012a, p. 164 ).
In addition, students were asked to estimate their fb use. Specifically, students were asked to estimate their time spent on fb (fb time) as well as how often they checked fb (fb check). They were asked to evaluate average time spent daily and time spent "yesterday," as well as the average number of times they checked fb daily and "yesterday". For fb time, students used a pull-down menu to select the hours and minutes spent using fb and for fb check students were allowed to input an open-ended number. The hours and minutes spent using Facebook were converted to minutes for these analyses.
Students were also asked to estimate the frequency with which they conducted various activities on fb. These 14-items are also taken from (Junco, 2012a) and there are in Figure 1 below. Students were asked how frequently they perform the fb activities when they are on fb. Fb activity items were coded using a five-point, positively anchored Likert scale ranging from "Never" to "Very Frequently (close to 100% of the time)." For these analyses, "Never" was coded as 1, "Rarely (25%)" as 2, "Sometimes (50%)" as 3, "Somewhat frequently (75%)" as 4 and "Very frequently (close to 100% of the time)" as 5.
In the last part of the questionnaire, there are 50 questions of Big Five Personality Test. Briefly, the 50 questions are evenly distributed to 5 personality characteristics, which are the followings: extraversion (sociable), agreeableness (co-operative), conscientiousness (liable), emotional stability (calm) and openness to experience (open-minded). These factors are well-known as Big Five (Goldberg, 1999) . This title was not given as a reflection of its inherent glory but to emphasize on the fact that each one of these factors is extremely wide. Therefore, the structure of Big Five is not implying that the differences in personality can be reduced in only five characteristics. On the contrary, these five dimensions depict the personality in a wider level of distraction and each dimension summarize one big number of more specific characteristics of personality (John & Srivastava, 1999) . In this study, the Greek version of Big Five was adopted. The questionnaire was created on Google Forms and for the data analysis was used SPSS v20.
Reliability analysis
Regarding engagement instrument and big five personality test reliability, the Cronbach's alpha estimate for the engagement instrument of NSSE was 0.75 and for the big five personality test was 0.79, which are both considered acceptable. Regarding the engagement instrument validity, for the 19-item engagement scale the total score on the scale was correlated to the number of minutes which students reported spending in co-curricular activities in a typical week (Junco, 2012a) . A weak but significant correlation between scores on the engagement instrument and average minutes per week which students reported spending in co-curricular activities (Pearson's r= 0.26, p <0.01), which is in line to Junco (2012a) findings. Also, the big five personality test validity is being tested and is proved by Goldberg (1999) .
Procedure
The participation in this study was voluntary and there was not an incentive for their participation. The announcement of the questionnaire took place in the courses' laboratory sessions which were mentioned above and in the official facebook group of the department.
Results
For all the research questions, descriptive statistics, appropriate correlations' analysis, statistical significance testing and hierarchical regression took place. Hierarchical regression has been carried out by using five groups of variables: in the first group is included "gender" and "years of study", in the second the variable "fb time", in the third "fb check", in the fourth "the frequency with which they conducted various activities on fb" and in the fifth "the characteristics of big five personality test". Moreover, the independent variable "fb use" comprised two variables: fb time and fb check. Since fb time and fb time "yesterday" were highly and significantly correlated (Pearson's r =0.73, p=0.00), only fb time was used in the analyses. Furthermore, since fb check and fb check "yesterday" were also highly and significantly correlated (r Pearson=0.95, p=0.00), only fb check was used in the analyses. Also, the independent variable "academic performance" consist of two other variables: university grade point average and number of modules which haven't been completed successfully. The results obtained for each research questions are presented in the following.
As reported previously, most the participants (198/204) were females. For the variable "high school direction", 171 (83.8%) were from theoretical direction, 8 (3.9%) from scientific direction and 25 (12.3%) from technological direction. 52 (25.5%) students were at their first year of study, 54 (26.5%) students were at the second year of study, 33 (16.2%) students were at the third year of study, 61 (29.9%) students were at the fourth year of study and the last 4 (2%) students were at their fifth or higher year. Particular attention was given to include enough participants from each year. The frequency of the 14 fb activities reported by the students is presented in Figure 1 . The aggregated descriptive statistics for the most significant variables of the study are presented in Table  1 . 
Research questions Question 1a (and 1b): Relationship between frequency of Facebook use (and Facebook activities) and student engagement.
The relationship between fb time and student engagement was weak and significant (r= 0.20, p=0.00). However, the relationship between fb check and student engagement was not significant. Also, only the relationship between sharing links and student engagement was weak and significant (r=0.21, F= 3.17, p=0.01).
By using hierarchical regression, there was a significant positive relationship between fb time and student engagement, although there was no relationship between fb check and student engagement. Frequency of sharing links was a positive predictor of student engagement while sending private messages was a negative one.
Question 2a (and 2b): Relationship between frequency of Facebook use (and Facebook activities) and time spent preparing for class. Question 2b: Relationship between frequency of Facebook activities and time spent preparing for class.
The relationship between fb time and time spent preparing for class was weak and significant (r= 0.14, p=0.04) but the relationship between fb check and time spent preparing for class was not significant. Moreover, only the relationship between playing games and time spent preparing for class was weak and significant (r= 0.15, F= 3.25, p=0.01).
Hierarchical regression demonstrated a significant positive relationship between fb time and time spent preparing for class, although there was no relationship between fb check and time spent preparing for class. Frequency of playing games was positively predictive of time spent preparing for class while status updating was negatively predictive. There was no relationship between frequency of fb use and time spent in co-curricular activities. Also, the relationships between sending private messages and time spent in co-curricular activities (r=-0.12, F=2.73, p=0.03 ) and between viewing videos and time spent in co-curricular activities (r=-0.27, F=4.85, p=0.00) are weak and significant.
Question 3a (and 3b): Relationship between frequency of Facebook use (and Facebook activities) and time spent in co-curricular activities.
Hierarchical regression unveiled no relationship between frequency of fb use and time spent in cocurricular activities. Frequency of viewing videos was negatively predictive of time spent in cocurricular activities.
Question 4a (and 4b): Relationship between frequency of Facebook use (and Facebook activities) and academic performance.
The relationship between fb time and academic performance (for both university grade point average and number of modules which haven't been completed successfully) as the relationship between fb check and academic performance (for both university grade point average and number of modules which haven't been completed successfully) was not significant. Also, only the relationship of status updates and university grade point average (r=-0.14, F=4.65, p=0.00) is weak and significant. The relationships of playing games (r=0.14, p=0.04), commenting (r=-0.18, p=0.00), viewing photos (r=-0.20, p=0.00) and posting videos (r=-0.14, p=0.04) with number of modules that haven't been completed successfully by the students were all weak and significant. By using hierarchical regression, there was no relationship between frequency of fb use and university GPA. Frequency of commenting was positively predictive of university GPA while frequency of engaging in fb chat and status updating was negatively predictive. Furthermore, there was no relationship between frequency of fb use and number of modules which haven't been completed successfully. Frequency of posting photos and playing games was positively predictive of number of modules which haven't been completed successfully.
Question 5: Relationship between Big Five characteristics and student engagement.
The relationship between extraversion (r= 0.34, p=0.00), agreeableness (r= 0.15, p=0.02), conscientiousness (r= 0.23, p=0.00), openness to experience (r= 0.33, p=0.00), total score of Big Five (r= 0.39, p=0.00) and student engagement were weak or medium and significant. The relationship between emotional stability and student engagement was not found significant.
Hierarchical regression, unveiled a significant positive relationship between extraversion, conscientiousness, openness to experience and student engagement.
Question 6: Relationship between Big Five characteristics and time spent preparing for class.
The relationship between Big Five characteristics (for each one of them and total score) and time spent preparing for class was not significant. By using hierarchical regression, there was a significant positive relationship between extraversion and time spent preparing for class.
Question 7: Relationship between Big Five characteristics and time spent in co-curricular activities.
Only the relationship between agreeableness and time spent in co-curricular activities (r=-0.19, p=0.00) was found weak and significant. By using hierarchical regression, there was a significant positive relationship between extraversion and time spent in co-curricular activities.
Question 8: Relationship between Big Five characteristics and academic performance.
Only the relationships between openness to experience (r=0.25, p=0.00), total score of Big Five (r=0.17, p=0.02) and university grade point average were found to be significant. Moreover, the relationships of conscientiousness (r= -0.30, p=0.00), total score of Big Five (r= -0.13, p=0.05) with number of modules which haven't been completed successfully were found to be weak and significant. By using hierarchical regression, there was a significant positive relationship between openness to experience and university grade point average while there was a significant negative relationship between conscientiousness and number of modules which haven't been completed successfully. Lastly, will be reported the groups of variables which presented a significant contribution on each dependent variable, as turned out from the hierarchical regressions. The groups of variables that had a significant contribution to student engagement were the characteristics of big five personality test (22%) and fb time (3%). Also, fb time (3%) has a significant contribution on time spent preparing for class.
The frequency with which they conducted activities on fb shows a significant contribution on time spent in co-curricular activities (15%). Moreover, the group of variables that shows a significant contribution on university GPA was the frequency with which they conducted various activities on fb (16%) and the characteristics of big five personality test (8%). Finally, the characteristics of big five personality test (9%) shows a significant contribution on the number of modules which haven't been completed successfully.
The results of the current study in comparison with the results reported by Junco (2012a) are presented in Table 2 . In specific, in this study, a positive relationship between fbtime and student engagement was found, although in Junco (2012a) a negative one was found. Also, the relationship between fbcheck and student engagement was not significant but in the study conducted by Junco (2012a) , it was proved to be negative. Futhermore in the present study sharing links was positively related to student engagement and sending private messages was negatively related. In Junco (2012a), commenting and creating or RSVP to events was positively related to student engagement. Playing games and checking up on friends were negatively related to student engagement. Moreover, in the present study, was found a positive relationship between fb time and time spent preparing for class, although in Junco (2012a) was not found significant. Both in this study and in Junco (2012a) the relationship between fb check and time spent preparing for class was not found significant. Also, in this study, playing games was positive related to time spent preparing for class and status updating was negatively related. In Junco (2012a) , the only significant fb activity was fb chatting which was negatively related to time spent preparing for class.
Finally, in this study, the relationship between fb time and time spent in co-curricular activities was not found significant, although in Junco (2012a) the same relationship was found positive. The relationship between fb check and time spent in co-curricular activities was not demonstrated significant, both in this study and in Junco (2012a) . Lastly, in Junco (2012a), commenting, creating or RSVP to events and viewing photos were positively related to time spent in co-curricular activities and playing games, checking up on friends and posting photos were negatively related. In the present study, the only significant fb activity was the frequency of viewing videos which was negatively related to time spent in co-curricular activities.
Conclusions
The study reported in this paper examines the relationship between the students' social media use their personality and their performance as well as the integration of the students in academic society. With the use of descriptive statistics was proved that sending personal messages, chatting on fb and viewing photos were the most popular activities for all the participants. On the contrary, in Junco (2012a, p. 166 ) the most popular activities were viewing photos, commenting and checking up on friends. So, viewing photos is the activity that both studies have in common.
Fb time (mean= 255, 25, SD=233, 39) and fbtime yesterday (mean= 192, 18, SD= 219, 65) but also fb check (mean= 10,67, SD=17,27) and fb check yesterday (mean= 8,81, SD=16,47) seem to be different in relation with the results reported by Junco (2012a, p. 166) for the same variables. This difference is possibly due to the different characteristics that the participants of each research presented.
From the analysis that realized, shortly, for the first research question that there was a relationship between fb time and student engagement although there was not found a relationship between fb check and student engagement. From the facebook activities, sharing links presents a positive relationship with student engagement and sending private messages presents a negative relationship. For the second relationship, there was a relationship between fb time and time spent preparing for class but there was not found a relationship between fb check and time spent preparing for class. From the facebook activities, playing games was positively correlated with time spent preparing for class whereas status updates were negatively correlated.
For the third research question, a relationship between fb use and time spent in co-curricular activities was not emerged. Sending private messages and viewing videos were negatively correlated with time spent in co-curricular activities. A comparison of the current study and the results reported by Junco (2012a) unveiled significant differences. The only thing that they have in common was the relationship between fb check and time spent preparing for class and the relationship between fb check and time spent in co-curricular activities, which both were not found significant.
For the fourth research question, there was no relationship between fb use and academic performance. Commenting had a positive relationship with university GPA. However, number of status updates and chatting on fb had a negative relationship. Furthermore, playing games and posting photos had a positive relationship with the number of modules which haven't been completed successfully by the students, although commenting, viewing photos and posting videos had a negative relationship.
For the fifth research question, extraversion, agreeableness, conscientiousness, openness to experience and total score of Big Five were positively correlated with student engagement. For the sixth research question, only extraversion had a positive relationship with time spent preparing for class. For the seventh research question, extraversion had a positive relationship with time spent in co-curricular activities, although agreeableness had a negative relationship. Lastly, for the eighth research question, openness to experience and total score of Big Five present a positive relationship with university GPA, even though conscientiousness and total score of Big Five present a negative relationship with the number of modules which haven't been completed successfully.
The implications of this study are important for all stakeholders, both instructors and the students. Firstly, instructors can use a fb group or a fb page as a place in which their students can express themselves on things that are related to a subject, make a debate or a discussion on a theme, exchange ideas and queries. The results illustrate that the time spent on fb is positive related to student engagement and to time spent preparing for class, and specifically sharing links presents a positive relationship with student engagement and playing games on fb presents a positive relationship with time spent preparing for class. Thus, instructors should encourage their students spend more time on fb group or page by sharing links or playing educational games, which are related to the theme of the module.
Moreover, commenting showed a positive relationship with university GPA and viewing photos and posting videos had a negative relationship with the number of modules which haven't been completed successfully by the students. To have a better GPA and fewer number of modules which haven't been completed successfully, instructors could encourage their student to comment on topics, view more photos and post more videos on fb which are related to a module. Finally, specific students' characteristics extraversion (positive related to student engagement, to time spent preparing for class and to time spent in co-curricular activities), openness to experience (presents a positive relationship with university GPA) and conscientiousness (presents a negative relationship with the number of modules which haven't been completed successfully) could be exploited and cultivated in order to acquire better educational results. Finally, students can have better educational results if their instructor use fb as a part of the module because it is a well-known environment for them and an appropriate tool for education, as the results show above.
This study is not without limitations. Firstly, the main restriction of this research is that is correlational by nature thus no causal relations could be established. Secondly, the sample cannot be considered as representative. Thirdly, the use of students' self-report measures constitutes a validity threat to the data obtained. More studies in different educational settings and institutions and with more representative samples should be carried out. In addition, the investigation of learners' behavioral intention to use structured educational activities mediated by social networks using technology acceptance models constitutes an additional research goal (Tselios, Daskalakis, & Papadopoulou, 2011 , Altanopoulou & Tselios, 2017 . Moreover, deeper investigation of the interaction between students' observed activity in other social networks and the learning outcome (Katsanos, Tselios & Avouris, 2010; Tselios & Avouris, 2003; Tselios, Avouris, & Kordaki, 2002) will be also examined.
Nowadays, education is undergoing a profound change. From the results of the current study, it derives that Facebook can have positive effects on student engagement which could increase students' learning performance. Finally, the instructors by taking into consideration the students' personality characteristics could adjust appropriately the designed didactic interventions which is expected to lead to an increased students' engagement.
